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(54) SOLID POLYMER FUEL CELL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell having 
high performance and high safety by forming a separator 
having an electrode connection body constituted of a 
polymer electrolytic film and electrode layers with 
catalyst reaction layers arranged on both faces and 
feed/discharge passage grooves feeding/discharging fuel 
to the laminated electrode layers with a carbon material 
having unsaturated bonding, and providing a 
water-repellent layer chemically bonded with unsaturated 
bonding on the feed/discharge passage grooves. 

SOLUTION: A water-repellent layer is formed with a 
silane coupling agent, particularly an alkoxy silane 
surfactant containing the carbon fluoride group, it 
contains the compound of formula I or formula II, and it 
preferably contains one or more kinds of fluororesin, 
polypropylene, and nylon, where (n) is 0 or an integer, 
R is the alkylene group, vinylene group, ethynylene 
group or the group containing silicon and O, (m) is 0 or 
1, X is H, the alkyl group, alkoxyl group or 
fluorine-containing alkoxy group, A is the alkyl group, 
(p) is 0, 1 or 2, and (w) is an integer. The moisture 



generated when a solid polymer fuel cell is driven can 
be efficiently discharged. 

COPYRIGHT: (C)1999,JPO 



CFa - (CFa> n - (R)* - SiXp (OA I a- 



CFsCOO - (CHz)w - SiXp (OA)a-p 



n 



• 



CH>H*WWOT (J P) (12) ^ Ifl g^: & £g ( A ) (IDftfffUI&M* 

#51^11-339827 

(43)&BBB ¥^1 1^(1999) 12^ 10 H 



(51)IntCL* 




F I 




H0 1M 8/02 




HO 1M 


8/02 R 


B 0 5 D 5/08 




B 0 5D 


B 

5/08 A 


H0 1M 8/10 




HO 1M 


8/10 












fM8¥10- 147128 


(71) fflJH A 


000005821 










(22)ffiSB 


TOcl0¥(1998)5/i28B 










(72)3B§B# 


bs lose 








XKWrwWx^nR1006#«j tSTFSUg 














(72)»fH# 










^mrm^^F^Mioosmti tares 














(72)38Wtr 


3?B — t 






















(74)f$gA 


#a± it* ^ wi*) 










64) is&m<D%m 









(57) [B$J] 

IMS] «^®i?SS^m^«^5^-efc5 , 



3 ttaSMi* 
7 *B£ 
8 



( a) 




( b ) 



F-J-F F-l-F F-l-F F-£f f4-F F-£-F F-i-f 



-S 10- S i O-S i 0-S i O-S i O-S 1 0— S i 0— 

I I I I I I I 

0 0 0 0 Q00 
I I I I I 



m 

CFa - (CFa) * - ( 



C2) #98^1 1-3 3 9 8 2 7 

2 

7V^®S^i"Cfo^ri:Sr^i:1--5l«*^2, 3 

#®St4^J^ tfbl) (Yb2) -Cft^tt^-fbd- 

Htil 

R) m - SIXp <0A) 3 -P 



{at. 

mttOXfct 1 . 
PttO* 1 2. 

Ub2] 

CFaCOO - (CH 2 )w - SiXp(0A) 3 -p 



[000 1] 



C3) 

3 

mummnmaKS&smmmcwb*) s mom 

[0002] 

[0 0 0 3] ^A*^Jt*«i-57y3W«Ba»e>Jfc5K 
Wat. cti?) <n9mgte±xMM^<7y&&te*mim 

\mi&rz> b t tic mm-z&&to&Ey,*&$mc. 
/N-u— ^o^stcii, mm® izmxoh 

&ttzm<.ftm$:M-t- bizzv, mmzmnz* - 20 
[0004] -n<rmmm<D 5 tb, — #K3t**fc t*co 

t>mtzb. &ttnMmbfcmx*<nmx-nmvm. 
fei>t$te£ti, ^.m^^u^b^xm^-wm 30 

[0005] -2?, mstf^mzmnnM, 
- K<ai©^nicsu^--5„ * y- m<mmm^mi. 

^te^SPA^ii-o-CTy - Ka^# y— K~4£Srf 
Mbvxh^imvx^^o 

[0006] mimft+wmmLX'i-z, wMmx&z 
<< ^^m^^mxfi.\, > b -y *^>&m&^ $ * 



¥ffil¥-l 1-339827 
4 

[0007] @f&^#*#i^£fti:£i±37t*{c: 

tt, WM<Dmmmx&z±s<\^f&m&b?£?> 0 * 

[0008] 

[^^^uipt-T-S^JS] ^L^Pj#7L«© 

tv^c $?,{cseum Tkmbmstsm&u m 

&(Dftm&<D#5ffl%lzfaZ^bhVt£U-£3b-otz < , * 
r-C#§l¥9-5 5 2 1 4CDi5{C<ete^(Olf^W 

#xm&fefimT-rzb\<^x£ttisX 

[0 0 0 9] *36BJ«, £JLt©PnDS,«SrfB*U i«V^g 

mmtzzb&mb-tZo 
[0010] 

[ssa£*Bfc-t-sfc»<©*a) *«Kf4JiiE(D^e^ 
m-ztnt>, *m^*>mm<oftfrT-wMmm b mm 

mbfrhftzmmsitb. mmMm\ztim**zm 

b$^vitm&i&?mmmmzts^x, m 

<o. mmm$mmmztimFMa8t&b <v¥&&l 
itm*m*m*.itz. b *w&birz> 0 
[ooiu z<Db%, mrmti, ^v*^!)^ 
m^*.*)M&vtz^btmi?.u<\ tk 

<nmm\zm\.itsmgutm*mirz>nmmbfrt3t£Z>m 
Ltc®{m5&-mmw&\asi> ^x. mns^^< u—* <d 
[0012] &±<nmmzt&^x. m*m#* -j^mm 

[0013] r<ot#, ^v*2/y°y v^jas, t/u 




C4) WHPFl 1-3 3 98 2 7 

5 6 
a^S^^vSRIHfflSfSKlirfcSrtanKLt^ $«b * >*#®ffit£8J^ Wb3) Cfb4) T*$tu?> 

3tr£&**S&Ur\, [00 15] 

[0 0 14]*fc, 7^^^SSr^tfT/W=i ^y^v * Ut3] 

CFa - (CFa) n - CRU - SiXp (0A) 3 -p 



mtJOXttl. 

Ha ^ ? j/** □ * tsmom&m. 
Pita. 1 *fc«2. 

[0 0 16] & & [{£4] 

CFaCOO - (CH2). - SIXp (QA) 3-p 



<SL* 

[0017] [0018] ASK. JbSBOi 5 &-tr^u--*©;tf*SfESS 

^T-m/WKJgi MISi5^-ffl^»KO(S]®{c:iaLfd^ w*a#^^fflv\ 4 0 0^C"C?^LTV^ Ld>U 

wattes «raa»&tbT*tofcsHc£0. zmtitrz* -wtt, -fe^u— ^-i*bsiwwb»), ^ 

i«iM-e©sHb#ffl^ir^b-c, gasbag 9 get [oo2o] *3m<Dm2<mm*. mmm- 



(5) 

7 

[0021] ^mvm<mfr*mmmM<D&± uv \ 
^mtcfcv y^s/yy i/tw? vitmrns* 

fcS»jS7kl4^|fi]±-C#So CF,- (CF,) 

,- (CH,) ,-Si (OCH,) ,Srm^5t, 

[0022] z.<o^.o^vxrmvtdis^mit. w 

[0023] 
[0024] 

[0 0 2 5] — ®®i:/«C^^4 0 OymtC)*— 4? 
>^mfa*7vmWfe<F>M!£f'< i?a V (*V 

4 0 0r-C3 0^i!lSIL-Clg7k^#^-Lfc <) 

[oo26] tLhwj: p ic \^xmMim&m Lfc*— # 

J^Lfc w4x?>2^<0*-i}?V^fmflTaffi5S:, tt> 

[0 0 2 7] m?, «ffi5l4ft$fcitJ«i|@Sri:tJ-l 
OcmtL, — iHl^^V^S^feiTMIdH 2cmOi£S 

[0 0 2 8] Sffi5 tS^l^SKl©^*, -£ 

•fey?W~- c 5?4«:, m£&4mmX\ ^OtiCliSlSiJJD 
II- ± 9 ffjs J: xm$ 1 mmW^BSSSSI 3 

[0 0 2 9] 02{C43VT> 4£ 1 05m& 

iSWSt^U #*M£3 5r3 0 0W5#iSg7*7X 
^*»LT. ^«E8St3»cflg147faftS^tf*S^7Sr 50 



#M¥l 1-339827 
8 

^X-^iSaiUi, 0. 0 5Torr©^7 
1 0#fK<£>3S>ftl 0 0WT?ieSfiL7^ 
5wt%<OCF, (CF,) , (CH,),Si (OC 

h,) ,<D*?y-,v®m*m. #xffi3m3\zmiGL 
x. ^ux 1 ^mM&n-otdk, 1 0 oxixi 5#m 
m&u #*ffiffi&3\^u*v-i/ifc&z-fri,x#&m 

-S-LfcCF, (CF,) , (CH) »Si (OCH,) , \Z 

[oo3o] -r-e, t^u-^4i m-^f-mmmm 1 
v— /w«-6 1 Lt7 ymmmamm^- h 
[0031] m<o^®iMi^*isjwi^s(c^*iitg^ 

Jafc^V K7*l^— M 1 *BEU fi#f:£rf*]»~ 1 O k g f 
0 % 2 0 % h #3 i 5 Lfc. * 

V) 1 5TC~ 3 5lC<g< i 5 iC^Lfc. 

[oo32] imMm<DmM<mM-'mfrw&*m 2 tc 

-c 3 ^x-mtiamzm LtzmznmMvymiiZ 
imsmmxmti ut t s;v - 1 ?rmffi 

[0033] SbfC, flgfE^^SrO. 4A/cm'iL 

[0034] *«r, **SfiMT?WU fg*Sir LT\ 

CF, (CF,) , (CH,) ,S i (OCH,) 

Ufc7)s. «ki) fcitf Wt2) {c^bfc,t5ic, pis? 

[003 5] 2 ) -fe^U—* 4 5v«:%C F, 

(CH,) , S i (OCH,) ,<D*?;— /V^lCtS^ 



[0036] ^^mwym^ymm-mmm^m 2 iz 
<t5fcL-c^®&s:i ommisfti><v&mi<^ 02 

[0037] (jUfefiflJ 3 ) ;*33fe#J-m, ir^l— h<o 

JKdfcUfc«*«rr. 10 

[0 0 3 8] HJ&^JlT-ffi^fc^iy-^agSr^L 
tzX—tf^&tts* 4 iCfcV v-C, Jf*mtffi<7>$i: 

ffijc, 1 ^e/w/ 1 <d 3 jWfcSBftAO-tf 9 o 

»t> W%#*W%%W?\ d P. 5 0 0t-C2 O^Pf^L 

[0 0 3 9] &£*|C, 5wt%<£>CF, (CF,) , (C 
H,) ,Si (OCH,) ,0^^y-/I^KSrf^9, XX 20 

msm 3 ic^m u m&-c 1 ^ra^^tTo ^m, 1 2 

0t:-ei^W^^-5Cli:T\ ^SE^«3tclg7Ke8 

[oo4o] z.v>-ts<u— Y*m\^x, mfrmim-tm 
mjhsts 6 ks* t-fcc mmm<Dmttemm 1 1 13- 

[0041] 



if^fi^l 1-339827 
10 

im 1 ] *&m<Dm 1 (onffi^jomm^^ffigi 

[02] ^Komiw|gife0ij{c*jfts. wm<r>9rf- 

10 3 ] *&m<vm 1 wi©i^ia«!5Bi^^^m?a 
[04 1 *&m<vn 1 <Dm&M<om^ttwmw& 
m 5 ] *ns^ 1 

[06] *&mcom3 (Dmminmtt&frT-mmwtii 



1 
2 
3 
4 
5 

6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 



mm 

vx-mm 



[01] 



1 x-fr+nmna 

2 ««* 

5 a-tf:/*<MiWi 




C7) 



1-339827 



[02] 



ims] 



3 uzmnm 
7 *wtm 
a m&m 



(a) 




(b ) 



F-£-F F-k-F F-Lf F-£-F fXf F-£-F F-£-F 



-S10— SiO— SiO-SiO— SiO— S10— S10— 
111)111 
0 0 0 O D 0 0 
-I \j j \j j J J , ,1, , \ 



8 



4 feKL/-5 
1 1 I^KtTl/ 



t 2 **AD 

13 

14 £*AD 

15 SSlliJQ 





(8) 



miW-l 1-339827 




2000 



4000 6000 



8000 10000 



me] 




2000 



4000 6000 



8000 10000 



